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Description

[0001] The present invention relates to a vehicle drive
control apparatus for controlling a drive torque, generat-
ed by a plurality of drive sources for driving a plurality of
wheels, to be a target drive torque (required torque).
[0002] Vehicle drive control apparatuses for adjusting
a drive torque in response to an operating state of a ve-
hicle having a plurality of motors are known in the art, as
disclosed, for example, in Japanese Patent Application
Laid-Open Publication No. 2003-333707 (JP
2003-333707 A).
[0003] The vehicle drive control apparatus disclosed
in JP 2003-333707 A has a motor for driving left and right
front wheels and a motor for driving left and right rear
wheels in a vehicle, and controls the two motors (drive
sources). A required torque demanded by the operator
is distributed to the two motors in a predetermined dis-
tribution ratio. Each of the motors outputs a drive torque
according to the distribution ratio. The required torque is
determined from a vehicle speed and an accelerator po-
sition on the basis of a predetermined required torque
setting map.
[0004] There are vehicles in which separate motors
drive each of the four wheels. The technique described
in JP 2003-333707 A can also be considered for appli-
cation in vehicles of this type; i.e., a required torque is
set according to a required torque setting map, and the
required torque is distributed to each motor individually
in a predetermined distribution ratio.
[0005] However, the maximum torque able to he output
by each motor alone (individual critical torque) changes
according to the rate of rotation of each motor; i.e., ac-
cording: to the vehicle operation state. The required
torque merely is distributed to the plurality of motors in a
predetermined distribution ratio. In a case in which the
required torque distributed to a single motor exceeds the
individual critical torque, the distributed required torque
cannot be output. Complications are accordingly pre-
sented when setting a required torque suitable to the ve-
hicle operating state.
[0006] In a hypothetical example, the rates at which
the left and right motors rotate are the same (when the
vehicle is moving directly forward), and the following cir-
cumstance can be considered when the required torque
setting map is created.
[0007] When the vehicle turns, the rate of rotation of
the outer turning wheel will be greater than the fate of
rotation of the wheels when the vehicle moves directly
forward. The rate of rotation of the motor for driving the
outer turning wheel will also be greater; therefore, the
individual critical torque able to be output, by the motor
will decrease. Consequently, the required torque cannot
always be output up to the maximum value. Therefore,
it is possible that the torque may not increase from an
intermediate position before the accelerator has been
fully depressed. The same is true when the wheels are
rotating while disengaged from the motor.

[0008] In another hypothetical example, the rates of
rotation of the left and right motors are different (when
the vehicle is turning), and the following circumstance
can be considered when a required torque setting map
is created to correspond with the rate of rotation of the
outer turning wheel.
[0009] When a vehicle is moving directly forward, the
rate of rotation of the wheels is less than the rate of ro-
tation of the outer turning wheel when the vehicle is turn-
ing. Therefore, the individual critical torque able to be
output by a motor when the vehicle is moving directly
forward should be greater than the individual critical
torque able to be output by a motor for driving an outer
turning wheel.
[0010] However, the required torque setting map is
created in correspondence with the rate of rotation of the
outer turning wheel, as described above. Consequently,
the required torque setting may end up being smaller
than the individual critical torque when the vehicle is mov-
ing directly forward. Therefore, the torque may end up
being limited before reaching the individual critical
torque, regardless of the fact that when the vehicle is
moving directly forward, inherently, the motor is actually
capable of outputting a value that is greater than the max-
imum required torque of the required torque setting map.
[0011] Complications will thus be presented when set-
ting the individual critical torque for each of the motors
to the optimal value according to the vehicle operating
state; therefore, the operator may experience an un-
pleasant sensation.
[0012] A control apparatus and a method for controlling
a power train system for a hybrid electrical vehicle with
a compression-ignited engine and an electric motor is
disclosed in generic US-A-5 959 420. A torque distribu-
tion strategy is employed, for setting a target drive torque
to be distributed to both engine and motor, based upon
the accelerator pedal position and the state of charge of
the battery. When setting the target drive torque the min-
imum reference torque output by the electric motors
when the accelerator pedal is not depressed is not con-
sidered.
[0013] A torque distribution system for torque distribu-
tion within electric haul trucks vehicles, in which electric
motors, independent of each other drive left and right
wheels respectively, is disclosed in generic US-A-5 939
846. The torques ordered for the respective electric mo-
tors, driving respectively the left and right wheels inde-
pendently of each other, are proportional to the velocities
of the respective wheels. For improving the turning per-
formance, the torque ordered for the electric motor for
driving the wheel at the radially outer side is greater than
the torque ordered for the electric motor for driving the
wheel at the radially inner side. A minimum reference
torque is not accounted for, when computing the torque
distribution.
[0014] When setting the target drive torque as de-
scribed within above prior art, the driver may experience
an unpleasant sensation, in particular when he is accel-
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erating the vehicle by actuation of the undepressed ac-
celerator pedal, since the vehicle will not immediately
increase its speed.
[0015] It is therefore an object of the present invention
to allow target drive torque characteristics to be set such
that the operator perceives a considerable smoothness,
free from unpleasant sensations.
[0016] According to a first aspect of the present inven-
tion, there is provided a vehicle drive control apparatus
for controlling a drive torque, generated by a plurality of
drive sources for driving a plurality of wheels, to be a
target drive torque, in accordance with claim 1.
[0017] In this arrangement, each individual critical
torque of the drive sources is determined individually,
and determining the total critical torque based on the total
of the individual critical torque values makes it possible
to determine a combined critical torque able to be output
by all the drive sources as a whole. The ratio of the target
drive torque to the combined critical torque (output ratio)
is set by the target drive torque ratio setting part, thereby
making it possible to set the target drive torque of the
entire vehicle in response to the actions of the operator
and the behavior of the vehicle. It is accordingly possible
for the torque to be extracted in just proportion up to the
critical values output by the drive sources within the range
of the overall target drive torque of the vehicle, as set in
advance. Therefore, target drive torque characteristics
can be set so that the operator perceives a considerable
smoothness, free from unpleasant sensations.
[0018] The ratio of the target drive torque defines the
characteristics of the overall target drive torque output
by the vehicle. The torque characteristics can be set ac-
cording to the weighted accelerator position ratio. Alter-
ing the weighting of the accelerator position accordingly
makes it possible to change the characteristics of the
target drive torque corresponding to the accelerator po-
sition. Consequently, the torque characteristics for a case
in which, e.g., one power source is provided, can also be
readily used for the torque characteristics of a vehicle
having a plurality of drive sources.
[0019] Preferably, the target drive torque ratio setting
part of the control apparatus further comprises a multi-
plication part for setting the target drive torque by multi-
plying the total critical torque with the accelerator position
ratio.
[0020] Preferably, the target drive torque ratio setting
part further comprises a correction part for adding the
minimum reference torque to the target drive torque.
[0021] Desirably, the target drive torque ratio setting
part causes the target drive torque to decrease as the
vehicle speed increases, and the target drive torque to
increase as the accelerator position increases. With this
arrangement, the target drive torque can be set at an
optimal value so as to correspond to the vehicle speed
and the accelerator position, and target drive torque char-
acteristics can be set so that the operator perceives a
considerable smoothness, free from unpleasant sensa-
tions.

[0022] According to a second aspect of the present
invention, there is provided a vehicle drive control method
for controlling a drive torque, generated by a plurality of
drive sources for driving a plurality of wheels, to be a
target drive torque, in accordance with claim 5.
[0023] In this method, each individual critical torque of
the drive sources is individually determined, and deter-
mining the total critical torque based on the total of the
individual critical torque values makes it possible to de-
termine a combined critical torque able to be output by
all the drive sources as a whole. The ratio of the target
drive torque to the combined critical torque (output ratio)
is set by the target drive torque ratio setting part, thereby
making it possible to set by an uncomplicated method
the target drive torque of the entire vehicle in response
to the actions of the operator and the behavior of the
vehicle.
[0024] Certain preferred embodiments of the present
invention will be described in detail below, by way of ex-
ample only, with reference to the accompanying draw-
ings, in which:

FIG. 1 is a schematic top plan view showing a vehicle
employing a vehicle drive control apparatus accord-
ing to the present invention;
FIG. 2 is a block diagram showing the circuitry of the
drive control apparatus shown in FIG. 1;
FIG. 3 illustrates a torque setting map used by the
minimum reference torque setting part and the indi-
vidual critical torque setting parts shown in FIG. 2;
FIG. 4 is a view showing a weighting-setting map
used by the weight setting part shown in FIG. 2; and
FIG. 5 illustrates an example target drive torque set
by the drive control apparatus shown in FIG. 2.

[0025] As shown in FIG. 1, a vehicle 10 is a four-wheel-
drive vehicle of a type whereby left and right wheels 11L,
11R, and left and right rear wheels 12L, 12R are driven.
The vehicle 10 has a front-wheel-drive system 20 for driv-
ing the left and right front wheels 11L, 11R; a rear-wheel-
drive system 30 for driving the left and right rear wheels
12L, 12R; and a vehicle drive control apparatus 40 for
driving and controlling the front- and rear-wheel-drive
systems 20, 30.
[0026] The front-wheel-drive system 20 has a front
wheel drive motor 21, and a frontside gear mechanism
23 (differential gear 23) for transmitting drive torque gen-
erated by the front-wheel-drive motor 21 to the left and
right front wheels 11L, 11R, via an axle 22.
[0027] The rear-wheel-drive system 30 has a left rear-
wheel motor 31L, a right rear-wheel motor 31R, a left
rear-side gear mechanism 32L for transmitting drive
torque generated by the left rear-wheel motor 31L to the
left rear-wheel 12L, and a right rear-side gear mechanism
32R for transmitting drive torque generated by the right
rear-wheel motor 31R to the right rear wheel 12R.
[0028] The motors 21, 31L, 31R are drive sources hav-
ing electrical motors. Hereinafter the front-wheel-drive
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motor 21 will he referred to as the "front motor 21," the
left rear-wheel-motor 31L will be referred to as the "left
rear motor 31L," and the right rear-wheel-motor 31R will
be referred to as the "right rear motor 31 R."
[0029] As shown in FIGS. 1 and 2, the vehicle drive
control apparatus 40 performs a control so that the drive
torque generated by the plurality of motors 21, 31L, 31R
for driving the plurality of wheels 11L, 11R, 12L, 12R will
be a target drive torque Tsr. The vehicle drive control
apparatus 40 hereinafter will be referred to simply as the
"control apparatus 40." The control apparatus 40 has a
vehicle speed sensor 41, an accelerator position sensor
42, a controller 43, and driver circuits 44, 45L, 45R.
[0030] The vehicle speed sensor 41 detects the travel
speed Sv (vehicle speed Sv) of the vehicle 10, and has
for example a plurality of rotation rate detectors 51, 52L,
52R. The plurality of rotation rate detectors 51, 52L, 52R
detects the rate of rotation Rf, Rl, Rr of the motors 21,
31L, 31R individually. The front rotation rate detector 51
detects the rate of rotation Rf of the front motor 21. The
left rear rotation rate detector 52L detects the rate of ro-
tation R1 of the left rear motor 31L. The right rear rotation
rate detector 52R detects the rate of rotation Rr of the
right rear motor 31R. The vehicle speed sensor 41 can
determine the vehicle speed Sv indirectly on the basis of
the rates of rotation Rf, Rl, Rr detected by the rotation
rate detectors 51, 52L, 52R. The vehicle speed sensor
41 described above may be referred to as a "vehicle be-
havior detector" for emitting a signal corresponding to
the behavior of the vehicle 10. The vehicle speed sensor
41 may also be configured to be able to determine the
vehicle speed Sv directly.
[0031] The accelerator position sensor 42 detects the
accelerator position Ac corresponding to the degree to
which an accelerator pedal 53 (FIG. 1) has been de-
pressed by an operator. The accelerator position Ac in-
creases as the degree to which the accelerator pedal 53
is depressed increases. The accelerator position Ac here
expresses the rate at which the drive torque of the drive
source motors 21, 311., 31R is increased.
[0032] Such an accelerator position sensor 42 detects
the decree to which the operator arbitrarily performs an
action that causes the vehicle 10 to accelerate, and there-
fore can be described as an "operator action detector"
for emitting a signal corresponding to an action per-
formed by the operator.
[0033] The controller 43 receives the detection signals
Sv, Ac from the vehicle speed sensor 41 and the accel-
erator position sensor 42, and drives and controls each
of the motors 21, 31L, 31R independently by emitting a
control signal to each of the driver circuits 44, 45L, 45R.
Each of the driver circuits 44, 45L, 45R supplies a drive
current from a battery 46 (see FIG. 1) to each of the mo-
tors 21, 31L, 31R in response to the control signal of the
controller 43.
[0034] The controller 43 is described in more detail be-
low.
[0035] As shown in FIGS. 1 and 2, the controller 43

has a part 60 for setting an individual critical torque, a
part 70 for setting total critical torque, a part 80 for setting
a target drive torque ratio, and a part 91 for driving and
controlling a motor.
[0036] The individual critical torque setting part 60 sets
individual critical torque values Tf, Tl, Tr that can be out-
put individually (independently) by the motors 21, 31L,
31R at the rates of rotation Rf, Rl, Rr of the motors 21,
31L, 31R. The individual critical torque setting part 60
has, for example, a part 61 for setting a front individual
critical torque, a part 62L for setting a left rear individual
critical torque, a part 62R for setting a right rear individual
critical torque, and a part 63 for setting a minimum ref-
erence torque.
[0037] The front individual critical torque setting part
61 sets the individual critical torque Tf (front individual
critical torque Tf) able to be output by the front motor 21
alone at the rate of rotation Rf or the front, motor 21 as
detected by the front rotation rate detector 51.
[0038] The left rear individual critical torque setting part
62L sets the individual critical torque Tl (left rear individual
critical torque T1) able to be output by the left rear motor
31L, alone at the rate of rotation Rl of the left rear motor
31L as detected by the left rear rotation rate detector 52L.
[0039] The right rear individual critical torque setting
part 62R sets the individual critical torque Tr (right rear
individual critical torque Tr) able to be output by the right
rear motor 31R alone at the rate of rotation Rr of the right
rear motor 31R as detected by the right rear rotation rate
detector 52R.
[0040] The minimum reference torque setting part 63
sets the minimum reference torque Tm at the rates of
rotation Rf, Rl, Rr when the accelerator pedal 53 is not
depressed; i.e., when the degree to which the accelerator
pedal 53 is depressed is zero.
[0041] The individual critical torque setting parts 61,
62L, 62R and the minimum reference torque setting part
63 set the torque values Tf, Tl, Tr, Tm using, for example,
the torque setting map shown in FIG. 3.
[0042] FIG. 3 shows a torque setting map used by the
individual critical torque setting parts 61, 62L, 62R and
the minimum reference torque setting part 63 shown in
FIG. 2. In the torque setting map, the horizontal axis
shows the rates of rotation of the electric motors 21, 31L,
31R and the vertical axis shows the torque, with the
torque values Tf, Tl, Tr, Tt, Tm being set in response to
the rates of rotation Rf, Rl, Rr. The map is shown using
curves Cf, Cl, Cr, Ct, Cm. The curves Cf, Cl, Cr, Ct, Cm
are described in detail below.
[0043] On the horizontal axis, when the rate of rotation
is zero the motor is in a stopped state; when the rate of
rotation has a positive value the motor is in a state of
forward rotation; and when the rate of rotation has a neg-
ative value the motor is in a state of reverse rotation.
[0044] Curve Cf is a front individual critical torque char-
acteristics curve for showing the characteristics of the
front individual critical torque Tf corresponding to the rate
of rotation Rf of the front motor 21. The front individual
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critical torque setting part 61 uses the front individual
critical torque characteristics curve Cf as a guide in set-
ting the front individual critical torque Tf.
[0045] Curve Cl is a left rear individual critical torque
characteristics curve for showing the characteristics of
the left rear individual critical torque Tl corresponding to
the rate of rotation R1 of the left rear motor 31L. The left
rear individual critical torque setting part 62L uses the
left rear individual critical torque characteristics curve Cl
as a guide in setting the left rear individual critical torque
T1.
[0046] Curve Cr is a right rear individual critical torque
characteristics curve for showing the characteristics of
the right rear individual critical torque Tr corresponding
to the rate of rotation Rr of the right rear motor 31R. The
characteristics of the right rear individual critical torque
characteristics curve Cr are the same as the character-
istics of the left rear individual critical torque character-
istics curve Cl. The right rear individual critical torque
setting part 62R uses the right rear individual critical
torque characteristics curve Cr as a guide in setting the
right rear individual critical torque Tr.
[0047] Curve Ct is a total critical torque curve for show-
ing the characteristics of the left rear individual critical
torque characteristics curve Cl and the characteristics of
the right rear individual critical torque characteristics
curve Cr together with the characteristics of the front in-
dividual critical torque characteristics curve Cf; i.e., the
characteristics of a total critical torque Tt. The total critical
torque curve Ct shows the characteristics of a case in
which the rates of rotation Rf, Rl, Rr of all the motors 21,
31L, 31R are equal; i.e., a case in which the vehicle 10
is moving directly forward.
[0048] The critical torque characteristics curves Cf, Cl,
Cr, Ct are substantially in the shape of a mountain. When
the rates of rotation Rf, Rl, Rr are at 0 (when the motor
is stopped) or in the vicinity of 0, the critical torque values
Tf, Tl, Tr, Tt are at maximum; i.e., the start-up torque
values of the motors are large.
[0049] The torque characteristics based on the front
individual critical torque characteristics curve Cf have a
magnitude 2 to 3 times greater than the torque charac-
teristics based on the left and right rear individual critical
torque characteristics curves Cl, Cr.
[0050] Curve Cm is a curve representing a minimum
reference torque common to all the motors 21, 31L, 31R.
The minimum reference torque curve Cm corresponds
to each of the rates of rotation Rf, Rl, Rr individually. The
minimum reference torque setting part 63 uses the min-
imum reference torque curve Cm as a guide in setting
the minimum reference torque values Tm of the motors
21, 31L, 31R individually.
[0051] A description shall now be provided in further
detail, with a value Rs, at which the rate of rotation slightly
exceeds 0, being used as a reference. The characteris-
tics of the minimum reference torque curve Cm are such
that at values less than Rs, the minimum reference torque
Tm is set at a slightly positive value, and at values greater

than Rs, the reference torque Tm is set at a slightly neg-
ative value.
[0052] The following is evident from the minimum ref-
erence torque curve Cm. When the motor is in forward
rotation without the accelerator pedal 53 having been
depressed, the reference torque Tm is at a predeter-
mined negative value. A regenerative circuit (not shown)
is operated, whereby the motor is changed to a regen-
erating state.
[0053] When the motor is in reverse rotation without
the accelerator pedal 53 having been depressed, the ref-
erence torque Tm is at a predetermined slightly positive
value. A creep torque circuit (not shown) is operated,
whereby the motor changes to a state wherein creep
torque is generated. Creep torque refers to torque capa-
ble of causing the vehicle 10 to advance at an extremely
slow speed.
[0054] There follows a description of an example in
which torque values are set using the torque setting map
shown in FIG. 3. For example, a case is assumed wherein
the vehicle 10 is turning to the left, taking the rate of ro-
tation of the front motor 21 to be Rf1, the rate of rotation
of the left rear motor 31L to be Rl1, and the rate of rotation
of the right rear motor 31R to be Rrl-
[0055] Using Rf1 as the rate of rotation of the front
motor 21, a front individual critical torque Tf1 is set using
the front individual critical torque characteristics curve Cf
(the front individual critical torque setting guide Cf), and
a minimum reference torque Tm1 is set using the mini-
mum reference torque curve Cm (the minimum reference
torque setting guide Cm).
[0056] Using Rl1 as the rate of rotation of the left rear
motor 31L, which is provided to the inner turning side, a
left rear individual critical torque Tl1 is set using the left
rear individual critical torque characteristics curve Cl (the
left rear individual critical torque setting guide Cl), and a
minimum reference torque Tm2 is set using the minimum
reference torque curve Cm.
[0057] Using Rr1 as the rate of rotation of the right rear
motor 31R, which is provided to the outer turning side, a
right rear individual critical torque Tr1 is set using the
right rear individual critical torque characteristics curve
Cr (the right rear individual critical torque setting guide
Cr), and a minimum reference torque Tm3 is set using
the minimum reference torque curve Cm.
[0058] The torque values Tfl, Tl1, Tr1, and Tm1 to Tm3
can thus be set. The description of the torque setting map
shown in FIG. 3 is accordingly complete.
[0059] As shown in FIG. 2, the total critical torque set-
ting part 70 sets a total critical torque Ttr able to be output
by the plurality of motors 21, 31L, 31R as a whole, based
on the sum of the individual critical torque values Tf, Tl,
Tr. The total critical torque setting part 70 has, for exam-
ple, a summator 71, and a correction part 72.
[0060] The summator 71 determines a total Tt of the
three individual critical torque values Tf, Tl, Tr set by the
front individual critical torque setting part 61, the left rear
individual critical torque setting part 62L, and the right
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rear individual critical torque setting part 62R (Tt = Tf +
Tl + Tr). The total value Tt (total torque Tt) is the basis
of the total critical torque Ttr. For example, in the case
of the above example of setting torque, the result will be
Tt = Tf1 +Tl1 +Tr1.
[0061] The correction part 72 subtracts the three min-
imum reference torque values Tm set by th e minimum
reference torque setting part 63 from the total torque Tt
determined by the summator 71, and thereby changes
the total torque Tt to the Ttr value; i.e., Ttr = Tt-(3 X Tm).
For example, in the above torque setting example, the
operation will be Ttr = Tt - (Tm 1 + Tm2 + Tm3). The
value Ttr corrected in this manner is the total critical
torque. The total critical torque setting part 70 outputs
the total critical torque Ttr.
[0062] The minimum reference torque curve Cm
shown in FIG. 3 can be used as a curve for setting a
minimum reference torque Tm with respect to the total
torque Tt (modification). In the modification, the minimum
reference torque Tm is set on the basis of the value of
the vehicle speed Sv detected by the vehicle speed sen-
sor 41. The value used for the vehicle speed Sv is, for
example, the average value of the rates of rotation Rf,
Rl, Rr of the motors 21, 31L, 31R. In the modification,
the horizontal axis of the torque setting map shown in
FIG. 3 may be the vehicle speed only when a minimum
reference torque Tm is determined on the basis of the
vehicle speed Sv.
[0063] In the modification, in a case in which the motor
is rotating in the forward direction without the accelerator
pedal 53 having been depressed, the reference torque
Tm is set at a predetermined negative value when the
value of the vehicle speed Sv is positive, as shown by
the minimum reference torque curve Cm in FIG. 3. Setting
the reference torque Tm at a negative value results in
the same action as when the brakes are operated when
the vehicle is in motion. In other words, a braking action
is exhibited in the same manner as when engine brakes
are operated in a conventional engine-powered vehicle.
[0064] When one minimum reference torque Tm is set
in relation to the total torque Tt, the total critical torque
Ttr will be Ttr = Tt - Tm.
[0065] As shown in FIG. 2, the target drive torque ratio
setting part 80 sets a ratio η of the target drive torque Tsr
of all of the motors 21, 31L, 31R to the total critical torque
Ttr (accelerator position ratio η), in response to either an
action made by an operator or the behavior of the vehicle
10 (see FIG. 1), or both. The target drive torque ratio
setting part 80 has, for example, a weight-setting part 81,
a multiplication part 82, and a correction part 83.
[0066] The weight-setting part 81 applies a weighting
to the accelerator position ratio η on the basis of either
the vehicle speed Sv or the accelerator position Ac, or
both, and sets the weighting using, e.g., the weighting-
setting map shown, in FIG. 4.
[0067] FIG. 4 is a diagram of a weighting-setting map
used by the weight-setting part 81 shown in FIG. 2. The
weighting-setting map is a three-dimensional map

wherein the x-axis is the vehicle speed Sv, the y-axis is
the accelerator position Ac, and the z-axis (vertical axis)
is the accelerator position ratio η-
[0068] The vehicle speed Sv on the x-axis starts on
the left side of the drawing at 0 and increases in value
towards the right side of the drawing.
[0069] The accelerator position Ac on the y-axis has a
range from a minimum of 0 to a maximum of 1.0. When
Ac = 0, the accelerator pedal 53 (see FIG. 1) is in a state
of not being depressed; i.e., a state wherein the degree
to which the accelerator pedal 53 is depressed is zero.
When Ac = 1.0, the accelerator pedal 53 is in a state of
being maximally depressed; i.e., a state wherein the de-
gree to which the accelerator pedal 53 is depressed is
at the maximum.
[0070] The accelerator position ratio η on the z-axis
has a range from a minimum of 0 to a maximum of 1.0.
[0071] The weighting-setting map shown in FIG. 4 is
used to set the accelerator position ratio η solely in re-
sponse to the action of the operator. It is evident from
the weighting-setting map that the accelerator position
ratio η changes in response to the accelerator position
Ac, irrespective of the value of the vehicle speed Sv. For
example, when Ac = 0, η = 0. When the value of Ac
increases from 0 to 0.5, the value of η increases from 0
to 1.0 in proportion to Ac. When the value of Ac increases
from 0.5 to 1.0, the value of η is constant at 1.0.
[0072] The characteristics of the weighting-setting
map shown in FIG. 4 may, in addition to the characteris-
tics for setting the accelerator position ratio η solely in
response to the operator action (solely the accelerator
position Ac) as described above, be characteristics for
setting the accelerator position ratio η solely in response
to the behavior of the vehicle 10 (solely the vehicle speed
Sv), or characteristics for setting the accelerator position
ratio η in response to both the action of the operator and
the behavior of the vehicle 10.
[0073] The accelerator position ratio η can thus be
weighted on the basis of the vehicle speed Sv and the
accelerator position Ac. The description of the weighting-
setting map shown in FIG. 4 is now complete.
[0074] As shown in FIG. 2, the multiplication part 82
multiplies the total critical torque Ttr, which has been set
by the total critical torque setting part 70, by the acceler-
ator position ratio η, which has been set by the weight-
setting part 81, whereby a target drive torque Ts of all of
the motors 21, 31L, 32R is determined (Ts = Ttr � η).
[0075] The correction part 83 adds the three minimum
reference torque values Tm set by the minimum refer-
ence torque setting part 63 to the target drive torque Ts
determined by the multiplication part 82, and thereby
changes the target drive torque Ts to the value of Tsr;
i.e., Tsr = Ts + (3 X Tm). Using the above example, the
value of Tsr is set to Ts + (Tm1 + Tm2 + Tm3). The target
drive torque output from the target drive torque ratio set-
ting part 80 will be Tsr.
[0076] The motor driving/controlling part 91 performs
a control so that the drive torque generated by the motors
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21, 31L, 31R will be the target drive torque Tsr.
[0077] FIG. 5 is a view showing an example in which
a target drive torque Tsr is set by the vehicle drive control
apparatus 40 (FIG. 2). The characteristics for setting the
target drive torque Tsr are three-dimensional character-
istics wherein the x-axis is the vehicle speed Sv, the y-
axis is the accelerator position Ac, and the z-axis (vertical
axis) is the target drive torque Tsr.
[0078] The vehicle speed Sv on the x-axis starts on
the left side of the drawing at 0 and increases in value
towards the right of the drawing.
[0079] The accelerator position Ac on the y-axis has a
range from a minimum of 0 to a maximum of 1.0. When
Ac = 0, the accelerator pedal 53 (FIG. 1) is in a state of
not being depressed; i.e., a state wherein the degree of
to which the accelerator pedal 53 is depressed is zero.
When Ac = 1.0, the accelerator pedal 53 is in a state of
being maximally depressed; i.e., a state wherein the de-
gree to which the accelerator pedal 53 is depressed is
at the maximum.
[0080] Zero is used on the z-axis as a reference value
for the target drive torque Tsr, with the side of the axis
above 0 representing positive values and the side of the
axis below 0 representing negative values.
[0081] It is evident from the setting characteristics di-
agram shown in FIG. 5 that the target, drive torque Tsr
is appropriately set in the range corresponding to the
critical values Tf, Tl, Tr, output by the motors 21, 31L,
31R. The target drive torque Tsr decreases as the vehicle
speed Sv increases, and increases as the accelerator
position Ac increases. The setting characteristics dia-
gram shown in FIG. 5 is regarded to be a target drive
torque setting map having characteristics for selling the
target drive torque Tsr.
[0082] As is apparent from the above description, the
controller 13 has the maps shown in FIGS. 3 and 4, and
can accordingly be regarded to have the target drive
torque setting map having the characteristics for setting
the target drive torque Tsr as shown in WIG. 5.
[0083] Specifically, using the torque setting maps Cf,
Cl, Cr, Cm shown in FIG. 3 makes it possible to set the
torque values Tf, Tl, Tr, Tm more actively in response to
the rates of rotation of the motors 21, 31L, 31R. Conse-
quently, the individual critical torque values Tf, Tl, Tr can
be set at the optimal value relative to the state in which
the vehicle 10 is operating. As a result, the target drive
torque Tsr can be set at the optimal value.
[0084] Using the weighting-setting map shown in FIG.
4 makes it possible to weight the accelerator position
ratio η more actively in response to the vehicle speed Sv
and the accelerator position Ac.
[0085] Using the maps in FIGS. 3 and 4 makes it pos-
sible to determine the characteristics of the target drive
torque Tsr shown in FIG. 5 more actively and less restric-
tively. It is accordingly possible to set the characteristics
of the target drive torque Tsr so that the operator per-
ceives a very smooth and comfortable operation.
[0086] The vehicle drive control apparatus 40 is a com-

plicated drive control system for collectively controlling
the motors 21, 31L, 31R, but can be readily adapted
merely by harmonizing the data of the maps shown in
FIGS. 3 and 4 with the operating characteristics of a va-
riety of models of vehicles, so that each vehicle will reach
an optimal target drive torque Tsr.
[0087] For example, in a four-wheel-drive vehicle, all
of the wheels arc driven by just one motor (a single mo-
tor). The vehicle drive control apparatus 40 of the present
invention can be readily adapted to a drive control system
for controlling a ningle motor in a four-wheel-drive vehicle
merely by altering the data of the maps shown in FIGS.
3 and 4.
[0088] The above description is summarized as fol-
lows (see FIGS. 1 and 2).
[0089] In the vehicle drive control apparatus 40 of the
present invention, each individual critical torque Tf, Tl,
Tr of the drive sources 21, 31L, 31R is determined indi-
vidually, and determining the total critical torque Ttr
based on the total Tt of the individual critical torque values
makes it possible to determine a combined critical torque
Ttr able to be output by all the drive sources 21, 31L, 31R
as a whole. The ratio η (output ratio η) of the target drive
torque to the combined critical torque Ttr is set by the
target drive torque ratio setting part 80, thereby making
it possible to set the target drive torque Tsr of the entire
vehicle in response to the actions of the operator and the
behavior of the vehicle. Tt is accordingly possible for the
torque to be extracted in just proportion up to the critical
values Tf, Tl, Tr output by the drive sources 21, 31L, 31R
within the range of the overall target drive torque Tsr of
the vehicle 10, as set in advance. Therefore, a target
drive torque Tsr can be set so that the operator perceives
a considerable smoothness, free from unpleasant sen-
sations.
[0090] The ratio η of the target drive torque defines the
characteristics of the overall target drive torque Tsr out-
put by the vehicle 10. The torque characteristics can be
set according to the weighted accelerator position ratio
η. Altering the weighting of the accelerator position ac-
cordingly makes it possible to change the characteristics
of the target drive torque Tsr corresponding to the accel-
erator position. Consequently, the torque characteristics
for a case in which, e.g., one power source is provided,
can also be readily used for the torque characteristics of
a vehicle 10 having a plurality of drive sources 21, 31L,
31R.
[0091] In the embodiment of the present invention, the
drive sources 21, 31L, 31R can be associated with the
wheels 11L, 11R, 12R in any configuration. For example,
it is possible to adopt a configuration wherein each of the
left and right front wheels 11L, 11R is driven by a separate
drive source, and the left and right rear wheels 12L, 12R.
are driven by a single power source. It is also possible
to adopt a configuration wherein four drive sources are
provided, and each of the four wheels 11L, 11R, 12L,
12R is driven by a separate drive source.
[0092] The drive sources 21, 31L, 31R do not have to
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be electric motors; engines may be used.
[0093] The individual critical torque setting parts 61,
62L, 62R, the minimum reference torque setting part 63,
and the weight setting part 81 are not limited to having a
configuration wherein a map is used for setting the torque
values; a computational expression may also be used.
[0094] The "action of the operator" that originates the
setting of the target drive torque ratio setting part 80 is
not limited to the degree to which the accelerator pedal
53 is depressed by the operator, but may also include,
for example, the degree to which the steering wheel is
turned by the operator.
[0095] The controller 43 may have a microcomputer.
[0096] A vehicle drive control apparatus capable of set-
ting characteristics of a target drive torque (Tsr) so as to
provide a vehicle operation that is extremely smooth and
comfortable for an operator. The drive control apparatus
individually determines an individual critical torque (Tf,
Tl, Tr) of a plurality of drive sources (21, 31L, 31R) and
determines a total critical torque (Ttr) on the basis of the
total (Tt) of the individual critical torque values, whereby
a combined critical torque to be output by the drive sourc-
es as a whole is determined. A ratio of the target drive
torque to the combined critical torque is set by a target
drive torque setting part (80), thereby setting the target
drive torque as a whole for the vehicle corresponding to
an operator action and a vehicle behavior.

Claims

1. A vehicle drive control apparatus for controlling a
drive torque, generated by a plurality of drive sources
(21, 31L, 31R) for driving a plurality of wheels, to be
a target drive torque (Tsr), the control apparatus
comprising:

a vehicle speed sensor (41) for detecting a ve-
hicle speed (Sv);
an accelerator position sensor (42) for detecting
an accelerator position (Ac) of an accelerator
pedal (53);
a rotation rate detector (51, 52L, 52R) for de-
tecting a rate of rotation (Rf, Rl, Rr) of the drive
sources (21, 31L, 31R) individually;
an individual critical torque setting part (60) for
individually setting, on the basis of the rate of
rotation (Rf, Rl, Rr) of each of the drive sources
(21, 31L, 31R), an individual critical torque (Tf,
Tl, Tr) able to be output by each of the drive
sources (21, 31L, 31R) as an individual entity;
a total critical torque setting part (70) for setting,
on the basis of a total (Tt) of the individual critical
torque values (Tf, Tl, Tr), a total critical torque
(Ttr) able to be output by the drive sources (21,
31L, 31R) as a whole; and
a target drive torque ratio setting part (80) for
setting a ratio of a target drive torque (Tsr) to

the total critical torque (Ttr),
characterized in that
the control apparatus further comprises a mini-
mum reference torque setting part (63) for set-
ting a minimum reference torque (Tm) at the
rates of rotation (Rf, Rl, Rr) when the accelerator
pedal (53) is not depressed;
the total critical torque setting part (70) further
comprises a correction part (72) for setting the
total critical torque (Ttr) by subtracting the min-
imum reference torque (Tm) from the total
torque (Tt);
the ratio of the target drive torque (Tsr) to the
total critical torque (Ttr) is set in accordance with
one of an operator action or a vehicle behavior,
or both, thereby setting the target drive torque
(Tsr) as a whole, and
the target drive torque ratio setting part (80) fur-
ther comprises a weight-setting part (81) for
weighting an accelerator position ratio (η) on the
basis of the vehicle speed (Sv) or the accelerator
position (Ac) or both.

2. The drive control apparatus according to claim 1,
whereby the target drive torque ratio setting part (80)
further comprises a multiplication part (82) for setting
the target drive torque (Ts) by multiplying the total
critical torque (Ttr) with the accelerator position ratio
(η).

3. The drive control apparatus according to claim 1 or
claim 2, whereby the target drive torque ratio setting
part (80) further comprises a correction part (83) for
adding the minimum reference torque (Tm) to the
target drive torque (Ts), to change the target drive
torque (Ts) to the value of (Tsr).

4. The drive control apparatus according to one of the
preceding claims, whereby the target drive torque
ratio setting part (80) causes the target drive torque
(Tsr) to decrease as the vehicle speed (Sv) increas-
es, and the target drive torque (Tsr) to increase as
the accelerator position (Ac) increases.

5. A vehicle drive control method for controlling a drive
torque, generated by a plurality of drive sources (21,
31L, 31R) for driving a plurality of wheels, to be a
target drive torque (Tsr), the method comprising the
steps of:

determining a vehicle speed (Sv);
determining an accelerator position (Ac) of an
accelerator pedal (53);
individually detecting a rate of rotation (Rf, Rl,
Rr) of the drive sources (21, 31L, 31R);
individually setting, on the basis of the rate of
rotation (Rf, Rl, Rr) of each of the drive sources
(21, 31L, 31R), an individual critical torque (Tf,
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Tl, Tr) able to be output by each of the drive
sources (21, 31L, 31R) on an individual basis;
setting, on the basis of the total (Tt) of the indi-
vidual critical torque values (Tf, Tl, Tr), a total
critical torque (Ttr) able to be output by the drive
sources (21, 31L, 31R) as a whole; and
setting a ratio of a target drive torque (Tsr) of
the drive sources (21, 31L, 31R) to the total crit-
ical torque (Ttr),
characterized in that
the vehicle drive control method further compris-
es the step of individually setting a minimum ref-
erence torque (Tm) at the rates of rotation (Rf,
Rl, Rr) when the accelerator pedal (53) is not
depressed;
the total critical torque (Ttr) is set by subtracting
the minimum reference torque (Tm) from the to-
tal torque (Tt); and
that the ratio of the target drive torque (Tsr) to
the total critical torque (Ttr) is set in response to
an action of an operator or a behavior of a ve-
hicle, or both, by weighting an accelerator posi-
tion ratio (η) on the basis of the vehicle speed
(Sv) or the accelerator position (Ac) or both.

Patentansprüche

1. Fahrzeugantriebs-Steuerungsvorrichtung zum
Steuern/Regeln eines Antriebsdrehmoments, das
von einer Mehrzahl von Antriebsquellen (21, 31L,
31R) zum Antrieb einer Mehrzahl von Rädern er-
zeugt wird, auf ein Sollantriebsdrehmoment (Tsr),
wobei die Steuerungsvorrichtung umfasst:

einen Fahrzeuggeschwindigkeitssensor (41)
zum Erfassen einer Fahrzeuggeschwindigkeit
(Sv);
einen Gaspedalstellungssensor (42) zum Erfas-
sen einer Gaspedalstellung (Ac) eines Gaspe-
dals (53);
einen Drehzahldetektor (51, 52L, 52R) zum ein-
zelnen Erfassen einer Drehzahl (Rf, Rl, Rr) der
Antriebsquellen (21, 31L, 31R);
ein Kritisches-Einzeldrehmoment-Setzteil (60)
zum einzelnen Setzen eines kritischen Einzel-
drehmoments (Tf, TI, Tr), das von jeder der An-
triebsquellen (21, 31L, 31R) als einzelne Größe
ausgegeben werden kann, auf der Basis der
Drehzahl (Rf, Rl, Rr) jeder der Antriebsquellen
(21, 31L, 31R);
ein Kritisches-Gesamtdrehmoment-Setzteil
(70) zum Setzen eines kritischen Gesamtdreh-
moments (Ttr), das insgesamt von den Antriebs-
quellen (21, 31L, 31R) ausgegeben werden
kann, auf der Basis einer Gesamtheit (Tt) der
kritischen Einzeldrehmomentwerte (Tf, TI, Tr);
und

ein Sollantriebsdrehmomentverhältnis-Setzteil
(80) zum Setzen eines Verhältnisses eines Sol-
lantriebsdrehmoments (Tsr) zum kritischen Ge-
samtdrehmoment (Ttr),
dadurch gekennzeichnet, dass die Steue-
rungsvorrichtung ferner ein Referenzmini-
maldrehmomentsetzteil (63) aufweist, um ein
minimales Referenzdrehmoment (Tm) bei den
Drehzahlen (Rf, Rl, Rr) zu setzen, wenn das
Gaspedal (53) nicht gedrückt ist;
wobei das Kritische-Gesamtdrehmoment-Setz-
teil (70) ferner ein Korrekturteil (72) aufweist, um
das kritische Gesamtdrehmoment (Ttr) durch
Subtrahieren des minimalen Referenzdrehmo-
ments (Tm) von dem Gesamtdrehmoment (Tt)
zu setzen;
wobei das Verhältnis des Sollantriebsdrehmo-
ments (Tsr) zum kritischen Gesamtdrehmoment
(Ttr) gemäß einer Fahreraktivität oder einem
Fahrzeugverhalten oder beidem gesetzt wird,
um hierdurch das Sollantriebsdrehmoment
(Tsr) insgesamt zu setzen, und
das Sollantriebsdrehmomentverhältnis-Setzteil
(80) ferner ein Gewichtsetzteil (81) aufweist, um
ein Gaspedaistellungsverhältnis (η) auf der Ba-
sis der Fahrzeuggeschwindigkeit (Sv) oder der
Gaspedalstellung (Ac) oder von beiden zu ge-
wichten.

2. Die Antriebssteuerungsvorrichtung nach Anspruch
1, wobei das Sollantriebsdrehmomentverhältnis-
Setzteil (80) ferner ein Multiplikationsteil (82) auf-
weist, um das Sollantriebsdrehmoment (Ts) durch
Multiplizieren des kritischen Gesamtdrehmoments
(Ttr) mit dem Gaspedalstellungsverhältnis (η) zu set-
zen.

3. Die Antriebssteuerungsvorrichtung nach Anspruch
1 oder Anspruch 2, wobei das Sollantriebsdrehmo-
mentverhältnis-Setzteil (80) ferner ein Korrekturteil
(83) aufweist, um das minimale Referenzdrehmo-
ment (Tm) zu dem Sollantriebsdrehmoment (Ts) zu
addieren, um das Sollantriebsdrehmoment (Ts) auf
den Wert von (Tsr) zu verändern.

4. Die Antriebssteuerungsvorrichtung nach einem der
vorhergehenden Ansprüche, wobei das Sollan-
triebsdrehmomentverhältnis-Setzteil (80) bewirkt,
dass das Sollantriebsdrehmoment (Tsr) abnimmt,
wenn die Fahrzeuggeschwindigkeit (Sv) zunimmt,
und das Sollantriebsdrehmoment (Tsr) zunimmt,
wenn die Gaspedalstellung (Ac) zunimmt.

5. Fahrzeugantriebssteuerungsverfahren zum Steu-
ern/Regeln eines Antriebsdrehmoments, das von ei-
ner Mehrzahl von Antriebsquellen (21, 31L, 31R)
zum Antrieb einer Mehrzahl von Rädern erzeugt
wird, auf ein Sollantriebsdrehmoment (Tsr), wobei
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das Verfahren die Schritte umfasst:

Bestimmen einer Fahrzeuggeschwindigkeit
(Sv);
Bestimmen einer Gaspedalstellung (Ac) eines
Gaspedals (53);
einzelnes Erfassen einer Drehzahl (Rf, Rl, Rr)
der Antriebsquellen (21, 31L, 31R);
einzelnes Setzen eines kritischen Einzeldreh-
moments (Tf, TI, Tr), das von jeder der Antriebs-
quellen (21, 31L, 31R) auf einzelner Basis aus-
gegeben werden kann, auf der Basis der Dreh-
zahl (Rf, Rl, Rr) jeder der Antriebsquellen (21,
31L, 31R);
Setzen eines kritischen Gesamtdrehmoments
(Ttr), das von den Antriebsquellen (21, 31L,
31R) insgesamt ausgegeben werden kann, auf
der Basis der Gesamtheit (Tt) der kritischen Ein-
zeldrehmomentwerte (Tf, Tl, Tr); und
Setzen eines Verhältnisses eines Sollantriebs-
drehmoments (Tsr) der Antriebsquellen (21,
31L, 31R) zum kritischen Gesamtdrehmoment
(Ttr);
dadurch gekennzeichnet, dass das Fahr-
zeugantriebssteuerungsverfahren ferner den
Schritt umfasst, ein minimales Referenzdreh-
moment (Tm) bei den Drehzahlen (Rf, Rl, Rr),
wenn das Gaspedal (53) nicht gedrückt ist, ein-
zeln zu setzen;
wobei das kritische Gesamtdrehmoment (Ttr)
gesetzt wird, indem das minimale Referenz-
drehmoment (Tm) von dem Gesamtdrehmo-
ment (Tt) subtrahiert wird; und
dass das Verhältnis des Sollantriebsdrehmo-
ments (Tsr) zum kritischen Gesamtdrehmoment
(Ttr) in Antwort auf eine Fahreraktivität oder ein
Fahrzeugverhalten oder auf beides gesetzt
wird, indem ein Gaspedalstellungsverhältnis (η)
auf der Basis der Fahrzeuggeschwindigkeit (Sv)
oder der Gaspedalstellung (Ac) oder von beiden
gewichtet wird.

Revendications

1. Dispositif de commande d’entraînement de véhicule
pour commander un couple d’entraînement, généré
par une pluralité de sources d’entraînement (21, 31L,
31R) pour entraîner une pluralité de roues, pour être
un couple d’entraînement cible (Tsr), le dispositif de
commande comprenant :

un capteur de vitesse de véhicule (41) pour dé-
tecter une vitesse de véhicule (Sv) ;
un capteur de position d’accélérateur (42) pour
détecter une position d’accélérateur (Ac) d’une
pédale d’accélérateur (53) ;
un détecteur de vitesse de rotation (51, 52L,

52R) pour détecter une vitesse de rotation (Rf,
Rl, Rr) des sources d’entraînement (21, 31L,
31R) individuellement ;
une partie de réglage de couple critique indivi-
duel (60) pour régler individuellement, en fonc-
tion de la vitesse de rotation (Rf, Rl, Rr) de cha-
cune des sources d’entraînement (21, 31L,
31R), un couple critique individuel (Tf, Tl, Tr)
apte à être produit par chacune des sources
d’entraînement (21, 31L, 31R) en tant qu’entité
individuelle ;
une partie de réglage de couple critique total
(70) pour régler, en fonction d’un total (Tt) des
valeurs de couple critique individuel (Tf, Tl, Tr),
un couple critique total (Ttr) apte à être produit
par les sources d’entraînement (21, 31L, 31R)
en tant que tout ; et
une partie de réglage de rapport de couple d’en-
traînement cible (80) pour régler un rapport de
couple d’entraînement cible (Tsr) sur le couple
critique total (Ttr),

caractérisé en ce que :

le dispositif de commande comprend en outre
une partie de réglage de couple de référence
minimum (63) pour régler un couple de référen-
ce minimum (Tm) aux vitesses de rotation (Rf,
Rl, Rr) lorsque la pédale d’accélérateur (53)
n’est pas enfoncée ;
la partie de réglage de couple critique total (70)
comprend en outre une partie de correction (72)
pour régler le couple critique total (Ttr) en sous-
trayant le couple de référence minimum (Tm) du
couple total (Tt) ;
le rapport du couple d’entraînement cible (Tsr)
sur le couple critique total (Ttr) est déterminé
selon l’un parmi une action d’opérateur ou un
comportement de véhicule, ou les deux, réglant
ainsi le couple d’entraînement cible (Tsr) en tant
que tout, et
la partie de réglage de rapport de couple d’en-
traînement cible (80) comprend en outre une
partie de réglage pondéral (81) pour pondérer
un rapport de position d’accélérateur (η) en
fonction de la vitesse du véhicule (Sv) ou de la
position de l’accélérateur (Ac) ou des deux.

2. Dispositif de commande d’entraînement selon la re-
vendication 1, caractérisé en ce que la partie de
réglage de rapport de couple d’entraînement cible
(80) comprend en outre une partie de multiplication
(82) pour régler le couple d’entraînement cible (Ts)
en multipliant le couple critique total (Ttr) par le rap-
port de position d’ accélérateur (η).

3. Dispositif de commande d’entraînement selon la re-
vendication 1 ou la revendication 2, caractérisé en
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ce que la partie de réglage de rapport de couple
d’entraînement cible (80) comprend en outre une
partie de correction (83) pour ajouter le couple de
référence minimum (Tm) au couple d’entraînement
cible (Ts), afin de faire passer le couple d’entraîne-
ment cible (Ts) à la valeur de (Tsr).

4. Dispositif de commande d’entraînement selon l’une
quelconque des revendications précédentes, carac-
térisé en ce que la partie de réglage de rapport de
couple d’entraînement cible (80) amène le couple
d’entraînement cible (Tsr) à diminuer au fur et à me-
sure que la vitesse de véhicule (Sv) augmente, et le
couple d’entraînement cible (Tsr) à augmenter au
fur et à mesure que la position de l’accélérateur (Ac)
augmente.

5. Procédé de commande d’entraînement de véhicule
pour commander un couple d’entraînement, généré
par une pluralité de sources d’entraînement (21, 31L,
31R) pour entraîner une pluralité de roues, pour être
un couple d’entraînement cible (Tsr), le procédé
comprenant les étapes consistant à :

déterminer une vitesse de véhicule (Sv) ;
déterminer une position d’accélérateur (Ac)
d’une pédale d’accélérateur (53) ;
détecter individuellement une vitesse de rota-
tion (Rf, Rl, Rr) des sources d’entraînement (21,
31L, 31R) ;
régler individuellement, en fonction de la vitesse
de rotation (Rf, Rl, Rr) de chacune des sources
d’entraînement (21, 31L, 31R), un couple criti-
que individuel (Tf, Tl, Tr) apte à être produit par
chacune des sources d’entraînement (21, 31L,
31R) sur une base individuelle ;
régler, en fonction du total (Tt) des valeurs de
couple critique individuel (Tf, Tl, Tr), un couple
critique total (Ttr) apte à être produit par les sour-
ces d’entraînement (21, 31L, 31R) en tant que
tout ; et
déterminer un rapport d’un couple d’entraîne-
ment cible (Tsr) des sources d’entraînement
(21, 31L, 31R) sur le couple critique total (Ttr),

caractérisé en ce que :

le procédé de commande d’entraînement de vé-
hicule comprend en outre l’étape consistant à
régler individuellement un couple de référence
minimum (Tm) aux vitesses de rotation (Rf, Rl,
Rr) lorsque la pédale d’accélérateur (53) n’est
pas enfoncée ;
le couple critique total (Ttr) est réglé en sous-
trayant le couple de référence minimum (Tm) du
couple total (Tt) ; et
en ce que le rapport du couple d’entraînement
cible (Tsr) sur le couple critique total (Ttr) est

déterminé en réponse à une action d’un opéra-
teur ou à un comportement d’un véhicule, ou les
deux, en pondérant un rapport de position d’ac-
célérateur (η) en fonction de la vitesse du véhi-
cule (Sv) ou de la position de l’accélérateur (Ac)
ou des deux.
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